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This invention relates to ar.-ar'^.tus Tcv 
prctectinr the ecrc of persons 8n5 is -o^rticul? rl" 
relevant tc ear nuffs and e.-^r pliics for exsrr.ple. 

Ear iDufTs snd plu^e r»re used quite conracnl:- to 
reduce the intensity of sound incident upon the esr 
druF., Ear Fl^«cS conL-nonly used ranre frca cotton v;ccl 
for li:-ce psds to a special molded plxT adc ntea tc the 
shape of a particular persons ear. Difficulties are 
experienced however in the reniovel of the ear plurs 
end re-insertion which of course is necessary when a 
:>erson desires tc hear e particular sound "but not 
others, such e.^.r plugs provide little cr no control 
ever the extent cf the sound reduction and tend tc build 
up pressure v.ithin the er.r when inserte'. 

It has been proposed previously to Insert a 
diaphrsgm into the outer ear to reduce the effect of 
shoclc sound r?ves but tc enable sound raves of nor?Lal 
intensity frequency tc reach the ear drum so that the 
\7ef?.rer nay maintain norn^^l hea:-in£ whilst beinc 
protected frcni shock sound raves. But acain it is 
difficult to control such dinphretnia* 

Sin-iilarly ear muffs have been used but it is 
difficult for v.earers to hear a vrented sound unless the 
nuffs are rer.oved fron the ears* This is most usually 
inc onvenient • 

The object cf the present invention is to 
provide an acparatus that is cf^pabie of prctectinr 
the ears of persons, and at the s.c.r.e tip.e bein^" rerdil:* 
adjustable as desired to open and close the ear to 
scund waves* 



The present invention provides an ear protective 

device thet incrodes a sound ins\?l?tive body portion 
capable of extendinr over and/or vi^ithin the ear of 
persons, e sound passac:ev?£y extending through the bod: 
portion from the outside thereof tc provide for tr^ns- 
mission of scundv.aveE tc the ear cavity end valve uer-.ts 
for the ySSs^Liev;?!:- noverble betv.een a valve oi^en :;ositjc-n 
tc .:^rovide its minimun: obstruction to sound \^-rve£ pisss- 
ins: to tiie e?.r cavity and 3 volve closed position 
v.v.ereLy to provide its Hisxiriun obstri'cticn to such 
sound T/ev6S« 

The device ma:' be in the foxri of en ear pluf 
>j?.vinr e bod:: pc:-ticn adnpted to extend within the e?.r 
cc-vity end ? j^£:£S2:ev;.^-y thet extends subst : nticlly 
axic-lly throv^h the body. .-Iternstively the device nay 
be in the fore of en ear auff vrhere the body provides 
a shell adapted to extend over the e&r of the person 
and where the passsrav;sy is provided by en opening 
through the outer rail there of • 

The above features rill nov; be described rith 
reference to several preferred arr^inreinents of the 
invention* It v;ill be appreciated thet details of the 
construction thet follor should not be token as 
restrictive upon the present invention except as where 
previously clearly indicated. In the drav;inrs: 

pirure 1 sho«s in partial cross-section of an 

ear plur incliTding cne forr of valve means; 

piC^-e 2 is en ear plu^: including an r.lternr.tive 

v?lve neans; 

Pi rare ? is s partial cress-section of 5=n e^r 



cuff includir.: a butten^ly Vc.lve r-.nd; 
3:ch of Fir\.re£ ?, 5, 7, and 8 s'.-ov; 
alternative fcrrs of v;: Ive m3:^ns suitacle fci- 
use in connecticn v;ith use of the devices of 
trie nresent invent icr. sl-icvn r-erein in relr.tic:* 



1C 



The ec-r protective: device includes r sound 
insvlative "body pcrticn rhich is oz^^le to f rt ending 
over 3nd/cr r-ltr^ln the c-i- of a i^ierscn. TiL":^'^s ^ *'^'-d 
2 illustrate m ear .rl^u :' v 'hicl*; the bod:- pcr-tron 11 
is fcxT.ocl to the sh? ;e of r.:. ecr crvj.ty sc thpt it --y 

cc.'V€ni--r:tly i-serted tharei:** It will tc ry. reci ^ted 
thr-t t::e s.r.e cf t/.e "oody 11 sic^ "be desir'.'^ed ly 
r.ouldijy tc suit a vrarticul^r perscii* Itarn^rt ively 
stendird eh?::es r.d-^.ted tc suit a varietv of .^ei-sons 
na*^ be er^^lc^ ed end is ^rell icncvn in the art • *T:-e "bod: 
11 say ^be nc-^je suittVly frcni eci^ylic resins, silicone 
rvo:oer or ctlvsr silastic mcteri-^tls as desired ?.nd r.^ay 
ce solid, hollov: or of any suitstle fcrzic.tion, 

.A soimd passaiev;cy 12 e^rtends tlirouii^ the "boiy 
11 to ,?rovide for transr.ission cf soun?. veves fro- tlio 
cutr-lde of the plur to the err crvity* The ecunc 
-rascrcerr-- 12 nc^i^e of any suita'ble sh?.?^ ^-^-^ follow- 
any suitr-':le iiath but it is ::referred thrt it ertend 
sub strxHti ally E:-:if-lly of the body 11. It v;ill he 
aporeciatec; that the. bed: 11 when nculfed tc suit The 
ear v.ill be of a pa: ticular r.cr.iev.h^'.t ccnvolutad fern 
as best shcv.n in ?i-:-::i^e 1 and thrt the ,:rcferrr.d Fo;ind 
^vssi.ercy <2 -ill ccnr^crin :ener-lly to ^his ch— e sc 
thrt it is -aintalnel faner'lly centrally vithin the 



iDcli' 11 frr- the pu-i-.-.ore of strrnytl'.* soviacl , 

• assr.: ev;70' is prererr-ncly sue}. 3f tc ccnve: Trorr. the 
cMtside of the pluc tc the et.r ccvlty sounds or 
fre^ue.icy end intensity* t'cMt will ^rer:=it the zer-r3r 
tc r-chieve ho£ri;.r r-ncticr-, ncrcvcr in rcr:- 

uses iz n::.; be leslre:! "hr.t th3 . -^-csc ::e" :..:. ce sc.v.ev.l.r t 
rsctrlctz^ v::.crat: tc li::.it th:: ir.tensit: cT sc-ivl 
aa-itte^ tc t;^e irxcicls cr ":;hc a-i-* In ^d'itic- l. ^1u£. 
ci' h'Z-i..\l c'ozc'A..^ ...c tc^r ial icctei in t:-6 

I:: r..\ il^urn-vivc: I'cr.;: ci' ^..5 :nv3wtic:i the 

e.i' i.^clios cvtr. si. ell . i-cvill i;. t:.e 11^: 

of the device* I'hc cv.ter si. ell n:.:" lie c- : r.; £,-.-ltc;wlc 
..:-.-c-rl:l 5 c/. 2.S ^.c;t^.l cr -.culdel .luetics fcr- exrju^lr* 
/ soi^jzc. i:i«rv.li.tlv= lir.ei* ircrticr* 1 ii- Ic \rei"arr'^l:li 
:^-cyi5e:- rlthi.-. the sh-11 The linei* ;c-ticr. m-i'^e 

of m:* suit cole scuiid Insul'tivs i:.zz2V±z2. such c 
fca-ioi i:ol:-:r»or- for- c:::nTle !?-:id prefe-r^w 1:" inoluc.es 
oushicninr riz: ^£ £-:l?;ted tc rro'/ice c ccn-rc. tn'-le hut 
r-elrr-lvcl:" scuivfL sr^^- sezl for* the Ctitci shell u-.ca 
the v.eF-rer's herd. It v;ill ze c.:preci? t ec th.v.t a-v 
h-iwv;n ^^:.r r.uff r.nyce er.r:lc: eel for the ^^csc^d cLeccriheC 
tc this 5=>tit€. i-refei^rahl:- hcwsvcr, a tube xl^izz^t 1? 
is .:rovi5.€d of sinilar uctcsricl tc the liner portic:* 14 
to dcfi:*e therein ar^ elcnrated utsseievvsy ie« 

The aevice cf the i-resen? invent ic.i :.lso inoluds 
v:.lv£ i.er/*£, fcr- t:.e ,:c.ztz.^z^\\'^,i'm I'^^e valve r-eeris is 
aoverV.le ':;etv;er-ri a v:. Iv.^ c.-Sii cccitic.i to ^.i^oviue its 



-l:ii-'XT. cc-t ruction tc scxi-Ki v.r.yc'C .:r.£ci^v_ tc t-.-i c.r 
cs.vit:- a v. lv^ clcs.^i .:ct?itic:i r:.ci-/-y tc rovide 

its cr.?:iDu::. coEtru5tic:i tc cvcii sovu.a v.aves. :-i>3r- 
si-i-G:l: t:-& v:^lv£ necns is rise o.-.srr-ble to z:cve into 
sever i -er rrcn: .fi int5i-:ieiL-:s.tc ^csiticns vithir. tr.o 
pass fcfev v.l'-ic:-. v.ill then be ,.£itli clcseo t..ti=l:; . 

7:.e v::ir6 ue'-r.s be jicvidcd i;i c-i- on= cf 

suitcoie £lt£ir.&tivs constinicticiiS . Severe 1 of 
ti.est ur-e ill..str-t£i in tV.e .tc=or-..;..'iy ini. drcv;lr.„£. -l-lis 
vrlvi ;:e:.:-£ -Jsy irxclude fci- i:-.£tjncc r. v^lvi cc-/i: • 
-;:rx3r £i. Jtel tc s;:ten?. cvcx- t::s cv.tei- c--^' cf tl.s 
y-SG-^cv:-.- '.2 cr- U- vvl-er- ir. its v lve clcs^a .icsicicr. 
cni ceiii-L -.oveccle ir.tc t vulvi o.sn •.--cci ti.n 
ss.-.r.i-ctei Ii-cg tie o..=:.i-i; cf t:.e _-ee=c:ov— . "cr 
exr.r^.l3 tl.e covev nsnber 2l r-.D:be novs?.bl3 bsf.vesn its 
c ar. £.nd clcsed rcsi-icr.s axlcill; ^"Itr. resi'ecf to the 
lc:-.i:itv.ii:i5.1 axis cf the rassncov-s-r. 3uch errcr.-e- 
.2£.-t is shov.-n in ?it-ure 1 where the ccver -er.ber 2'. 
includes e resilient portion 22 slidesbly nouiited -ithin 
the i-sssckercy 12 -.vr-ersb: tc tie the ccvei- neniber tc 
the bed:-, -he resilisr-t pcrticn 22 nz.- include 
resilient less 2J including "Oc-rbs Zh vrhich hold the 
ccver ustber C1 -ithin the vt.lve bcdi^ by £.butt=.cnt v.ith 
annular nsnber 2£ loccted T.ithin ths outer end cf the 
?aS3:iicv;ry 12. It "111 be ap.recit^tcd that the cover 
r-esbsr 21 aaybe inserted -^ithir. the end of the .acscLS- 
r.ry 12 by depressing, the resilient less 25 Inv.ardly. 
Cnce the barbs 24 have yuccsd the ed^e of the a;-.nulr.r 
=er-ber 2i the cover rae.cber 21 is held slidea^ly 
mounted T.itrJ.n the =Aa of the rasGrie-rc^- 12. la its. 



covers the pcss^L^^?^: ^ *c inhiclt t::.e iraso^-: s cf 

£Ti.:rii*i; tr.e ccvei- ^^eiAer 2i ;;it2i tr.e Tincers. 

I_- cia slterr.rtive fc::.- shewn in ?ir-re 2 o 
tcrered Vc.lve plur 27 is .rcvlaea tc fit within tl.e 
outer er.d cf tl.e . £S5riev..-.y 12. retuiiilni, Lia::Xjcv 
sucl* Co c letr.iiiinr: wire 2: ncybe -irovicLe- C5tv;t:c;n tl.e 
-lv£ 27 ^^r*a -Llic ccd: ■ i 1 . An riinulra- nec.er 2-: r.r: :.e 
cicvic,ec: 5-s cerore^ r-l.*- ; s sl-.cv.a i:i -'iiv.rc 2 is 

in its closed ^cciticr: ? it :vill 2:.-r:ci- teJ t:;^t 
t?.£ tc.^ or' it r2:^r:- ec vith the ri::^:^!- tc 

cn^rnla t**e ^^luj tc be rullei frcr: tr.e ena of the 
-sr-ssa: ewr;- 11 tc rlhcv* i/^cr^si of scwr.l ultcvZ thereto. 
The .^luL* is retc.in;^d i:i t..e vicinit: cf tine eer plu^; 
becrasc cf the zseniber lo azrl its ecuttment against the 
aiinulcr nieinbcr 25. 

The ecr clv.c^ cf 7iL~'res 1 and 2 nsybe irrovic.ed 
in :-5.irs es desired snd r.ayte coinecL tcr:ether b*: c. heed 
band pessinc- over the hesd of the v/earer should this 
be desired. 

In the arrcjirecent shorn in ?i£pj:re 3 the valve 
-esiis includes a butterfly valve nounted rithin the 
passc.c:eT;.^.y iC and c:--ei-acle by a Vclve lever 31 neve 
betv;een its vc.lve cjen and vrtlve closed positions. jn 
Fi^jire J the butterfly valve is shom in its open 
•ocsiticn. The brchen liixes indicate the position cf 
the cutterfl: valve in its closed pcsition^ preferably 
the b/.tterfly vrlvs includes a valve ne^ber J2 
pivctally licui-.ted rithin the nassrreway 1£ preferably 



by pivot 31. TI:2 tutteri^l: vs-lvc ic ::vef •^rc.cli.- 
locc.ted within a flezitle sleeve 3C in rxxnulc r nier.c -r 
2£. The vclvs neriiber J2 prefer ccnrcrms in z:i^\:e 
tc the cross-section of the raenibri^ 2£ tut any v£ri^:ticn 
is cccor,ci£tcd by the sleeve 30. Tl'-us in its pcsitio:'! 

the broken lines effectively eyr^ends ecrcs-j. tl.e 
entire cross-sect icn of the csci^cev.sy 1 2. Cn t..e 
ether hand liovexent cf the levirr 31 pivot the v: Ive 

into its o.-en position tc cllcv; scuiid v/cves to jesc 
thro'^r:*h the -^s*:.*: e;vry 1 5. 

the ra:i£ e.;.5nt shcv.n in 7i;yv.rs Ir v:.lve 
cover- n.r.ccr 3U is . rcvidecL thct is connected tc 
the ccd;- c scrsv. tiirer-d. To ti.is end a screw 
threc.de i pin 3c naj extend into c screv. tnrc-.ded r-ier/.cer 
37 within the oessaicw^i- i &. preferacli' a ^-narled 
finder gTi :jini, portion 30 is i.-rcvided erouiid the 
ed^e of the cover Tiiesber 3^4- so that it nay be easily 
irras:;ec v;ith the finders end an Cinnul^r sealing rir. 3S 
co^'be provided tc.abutt astiii^^'t the annulej? nieriber 2c 
Y;hen the valve menber is in its closed pcsiticn* 
in pi£'ure U the valve menber is shov/n in its open 
position. 

in the erranrenent shcr;n in ?*it '*re 5 the valve 
ccver Eeriber U1 is hinreably mounted to the body. To 
this end the VElve cover renber i;1 nazbe pivotally 
counted to stand ce^ibar 42. A lever o:ctensicn U3 sir^'-^e 
prc%-idfcd fcr hinging of the valve ccver Dember. / clip 

nsyba provided tc hold the ccver necber in its cpen 
pociticn if desired. 

in tne alternative fcrz: cf the invention as 



I illustrated in ?i^^ire c the vs.lva ceans includes a 
•i^ixed ccver aseriber U€ extendin- over the outer openlr*^ 
of the ::s:ss£iev;ay 1£* The fixed cover ^.e^iber U6 hss 
one or acre access holes U7 therethrou^rh^ A rotatsLCle 
ccver Dsriber l|c is mounted ever the fixed cover US* 
I'he ret £.t able cover necber US includes one or s:ore 
access o.^enin^r US. It r;ill be e:: j:recis= t ed thr.t tlx 
rctst:::Lls ccver nezlozr Uc r:-;;be rotstecl so thi.t tl.e 
access o^:*enln^5 US arc c:i;.cca:it the access holes U6 to 
encLie sciirid weves to jass thrcurh to the prssaGe'-va^' 1£« 

in the i.r-ranier.ent shcv.r* In ?ic*^rc 7 en annular 
valve insert 51 is .:rovidsd including: a £:rill 52 cr 
the like thr cui:hv...ich ziey pass c.n cperctinr lever 
5 J* The rrill 51 inl^ibits entary of dv.st and dirt to 
the :^rssr.isv.'ay . A vclve nenber 5U is rrcvided rithin 
tj::: ,:a£3C.c-v;2y 1£ and it rill be seen thct the lever 5; 
z^c'/ze pulled by the finrers to close the velve nsmber 5U 
::rc.inst the avjcrdcr valve insert 51 to seel the passa£:e- 
vr-ay ie against ingress of sound V7£ves* At this point 
a recess 56 csy clip into the grill 52 to held the 
vr.lv€ in its closed posit ion. pressure of the fin£:er 
against the lever 53 "ill move the vt.lve nenbsi- 
do7;nr;ardly into its valve open position. 

m the arranreirent shCT.n in pi^rure C a valve 
cover aen;ber 57 is crcvided slideacly mounted in a 
trackway 56 extending substantially perpendicularly 
to the a::is of the .rassasetray l£. A finger gri-rpin^' 
portion 5? n;ay be provided so that the cover Der*ber 
57 a^ybe slid betxreen a valve closed position over the 
end of passarev/sy 16 and a vr.lve open pccition. in 
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?i£;ure S the ccvcr =isi:.ber 57 is sr.orr. in &r- intsr^e::i?tc- 
rrositic:*. 

altsrztioiis and vcriaticns ca- te ziede tc the srrzni2."nt 
cf velvs Evear-s cb ;rsviou3ly dsscr i'Ded. In one 
ej:cra..l3 a scuivd detectin- =es;-s isuci: £S a Eici'OiziiCne 
B&:.-l:e ^rc\'icLcd to^eti-.er rith a vr.lvs ccntrcl circuit 
:refsr^V:l:- includi-'C £ simal a-.^ifier-. Tl-e ccntrcl 
clrcv.lt -a: include an slectro.vajnct cv tl-s liUc to 
cr.cTi and close the valve -eans autc^-tlcail:- in rospcnss 
tc the intenGity cf sound incident v:.-"cn the sct.uid 

detecting- neans. 

-hc-s tv.e ievice ic in tiie Terr: cf ear r.u_-fs as 
s-:.c.vn in -?:vres 3 tc C- it 1= .-rereref t:.'.t a .-r:ir c; 
prcvida.1 .1ci-3c- c: a -.-e-.d Tr^-ad. It ia ..refersd tc 
prcvide the tube r.eiiber 17 in the case of e?r rsurrs to 
avoid substr-ntiall-.. the possibility cf reslnance v;ithin 
the ear nuff itself. The Icrer end cf the tv\be ir.er.bor 
17 is Treferrarly arranged tc be located ir^nediately 
adjacent the e'=r cavity of the wearer. 

It ril^ be seen that the devices cf the .-reaent 
ir.vsntlcn -.a-be rorn by persons ^hen they are In a noisy 
environment, -"hen it ic desired tc herr -articv.lar 
scundc srcV: as -hen it is deaii-ed tc tali: on the tele- 
phone or tc have a dlscussicn --ith a fellcv. v.crher- far 
cr.a3iMe one "cy quichly r.nd readily operate the valve 
ceans tc irrrcve hearing cr-.;abllity for the duration 
cf the conversation. Thereafter the valve r.san3 .T.aybe 
-oved intc its clcsec. pcsi-lcn tc a^ain ti-rtcat the 
ear fron the nclss. It rill bs sean then th:t the 
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vressnt invention :oicvlCLec £ ci.rcls c:-z±ly 
ojerclio:- e:.r p:-ctectivs device t-:ct car. ce vsei tc 
control tUz scuncs cdLiitted tc t:ie err. .\t t-ic zc^iiC 
tir.e the invention .provides in nn dtarnetive fern, -'cr 
i3r.cte centre! end Zirtcr-ctic ccntrcl cf the intensity 
of scvuni adnittei tc the err» 

It v.ill be *j.reci?tcd thr.t vi:rlcu£ miner 
Cilter^tlcns end ncdiricctionc niryce zcdc tc the 
£*"cve dsccribcd crrrnf e"'.s:'.t i: z.i'l ccnctr* cticn c:" ;-c.rts 
v;ithcv:t do* .-r.rt J nc frcr. the .v-;i:it cf the invent! .1 cc 
defined in ti.-e clri: s annenod '.er^tc. 
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Tre Olc.L"z lefiwlni tht invent icn ari cz rclTov:s: 
1* ecr vrctsctive icvicc IriCluiir-cL" ccvuvf. 

insulc.tlve ccdy :,:c;rtic.x c:-yculs c? e::tendl::L cvi,i» i.:'*!/ 
or v;lf:iiw ti.s err cf or^c*i, a zC wVJ, 37;c: 

cr tl'.e lccL; tc .rcvide fcv tr sr.snis£iCw cf sound 
v;cv3s to t:ic e: r cavitj- end valve means for said 
passageway' movable between a valve open position 
to provide its minimun obstruction to sound wtves 
rassin£ to the ecr c^.vit; jrnd vr.lve closec pcslticn 
v.v*ere'oy to vrcvi:;-^ its ::;rr::lr.iVTri ctstr-uctlo:. tc s-.c'/. 
scvr.c'. v.nves. 

2. ec-r- .:vcte-c"t :ve flevice clrirnv:^ ir. clr^ir.: 

Z'6.:jt^z tc ;"it T-it:.i?i the c^t^:- er;5. cf s-id 
r:r.s£?;:ev;3; rviei-el-^y to close sr id ^^•ss.-'^-c c^.r^j-* 
5, j.n err i"rctectjvc device c.s clrjr.-^fL Jn clr»i3 2 

v.ver-iri'.n r r-^t -ir-iiir n:rr:l:cr -rcvic!?>'5 '^^^t":c:» r,r-ld 

?lv.r -ucl s:i:^ v*::e:-ec;: Y::.er: srid ipl::^ rer:cvrd 

fror. t/ie end cf s?id j^sf:;si'r-f .y into v. Ive c;^'n 

-cslticr. it if? :^€ld in clo?-- ^rrrcinity rerd:* for 
iTViTther iise. 

i:» .1-*"* etr j:rotr.ctive device clsiiiisd ir, cl^li- i 

v.her^in srid Vilve ueens inclv.des e v:lve cover r^er.:l:£:r 
£df:i>ted tc extend ever t.l^e outer end cf spid ^Bsserexz] 
wl^en in its ve.lve closed position and "bein^ novrr.le 
a Vive oi^en posit jori se::.r-.r:.te:: fro:- tlie c^enliv cf sr. 
p?.Fr?C-eT:F:;» 

5. .-.n ear ".rct-sctive device ss cl?i-ed in clsir. h 

v.I.erein sr.id cover r.enoer is r:ovr/ble tetT/een its v: Ive 
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c-Pt:! r:id VG.lvr: clcsccl i^csiticnf -^xi'-l^i' v.-ith i nspect 
tc t'le Icr.:^! tvdin?-! access of s^'- d ess: ^ev.c-y . 
C« .Ml e:.:- ..-otective cTev^cp r.s clrined in cl' :r 3, 

v.v.erf^jn s'id cover me-be:' inclv.cies :i .esilient i:oi-T.ion 
£li3scly r:cvnte?. vitl'.iri srid ^*ass~^ftvx; v/nerf^b; to 
tie sr. id cover i^enber to srid bcdy» 

?• A-i 'r' I- jrcteoti ve cl&vice clrir.;?c5 in cDei:^ J- $ 

r. er-frln s* i? ccver .":)c ib'^r js screv. ti:i'C didlj* ctti- cl*:-d 
tc S'.tc?. tc:V ♦ 

i» e:r .-rctTictive device rs c-'in3r j n c2.?.i:i ?, 

v;l:ereiri srid cover- n!e:.:r:er is /.in: e^uly mountr:d to e^ici 
cod-.-. 

9» .'.r: e".!- .rrctective crevice ::s clr^iT.^ci in cZ'--lr-. 

v'l". r ii srid cover "r*fo»rr is pli dpbl: nscu.ited to sr.id 
bcdv ii* 1 trc ckv.r- e:-:tendin:* s".bTt ":ttic-.il;- per e:i*i- 
icul?r-l:- tc t\\e r-::is sr.?. d .:.ps?a£:ewf-3 . 
10. j.n e?r ^-ictective device cs clained in clein 1, 

\7l:ereir- s'id vi Ive rneans includes a Tixed cover ne-.bcr 
eyt3:*adi:?£. over tlie cuter ci;e:iin£j oT str.id j^rsn^iev.ay , 
srid fixeo cover r.e:rb£r ii£.vi:i£i, one cr more access liOles 
tiler etl.rovih e.n5 v.i'.er^^ir. S5.id velve r.ie?;ns inclv..drs a 
rotr-tr.Jle cover * ember raov-nted ever s?-id Tixed cover, 
sf-id rot?:t^ble cover ;;e;uber includinr one or more access 
Cj.;eni2i^s ?.dej.":ted to corres^jcnd v.ith aeid sccess Tides 
when srid vrlve nerins is in its velve open position, 
but noT v.T.eri s£id velve mee.ns is in its velve closed 
posit icn, 

11 ♦ An esT protective device ?.s claimed in cl?in: 1, 

r^erein said v?ive means includes e butter-"!:* vr.lve 
raounted rithin t::e 'iass^t^e'"."^: end ov-ersble: by a vrlve 



lever- exter.dir:- fron- f;.e cuter eri5 oC sricL .-e.ssr : ev;-:. . 
12. An eer protective device ?s clffin-.c-d in s;x 
precedir.r cl?.iir, r=r.ereir. s?ia eccl: portion is ed:.:te5 
tc eztena v.ifiiin the ear cr.vit: end sdd passste;;-.: is 
an elc:v_J*-r5 .:?ES?.ce-v^r exteo.cSinc sxitstsntially exiflly 
thro'^ih s^5d -bod- pcrtlcr., v.hei-eb-- to provide sn e^r cl" 
1j, j:.n scr protective device cs cl?ir.ed in c:i?lir. 

12, inclvclir-c p pair of s'<-^t6 enr ;;lvrE Reined c: f her.d 
"b-rnd :.-.e.-ber« 

m, .An ear protective devicft as clri.-ed in ^ny one 
of clni:-s 1 to 11, v/.iei'eir. sf id TDOdr is in the Term o? 
a shelD rde ted tc extend ever ti.e err of s person r;nd 
ri-.erein s^.id l assf rev.- y is provided by an c.-en?.nc 
tl;rcuih tl.e cuter ';;.v.i:. t:.e.ecf, v/-::e-el::- tc .-rovi;le rn 
es.r T7ro.ff« 

15. An ear i^rotective device ns claisied in claim 
m, inclvdinc: a tu"be r.eniber i:)rovidiiir en eloncated 
?£ssf.£.ev/si ertendini: fros the cv>enine in said shell 
v/nll tc tiie vicinity of tl.e er.r cavitv. 

16. An ear protective device as clcined in clcin U 
or clsim 15 » including e pair of 8«^ic ear muffs join-d 
"b;- e heed "bp.nd, 

17. An ecr pictective device as cDeicied in anj- 
•crecediiiL claiir. includinr sound dstectinr means pnd a 
v:-.lve control circuit ade.-.ted to c^-en and close s:".: d 
vslve raeans eutometic&ll:- in response to the intensiti' 
of sound incident on saii sound detecting means. 



15« -til ear protective device es cl.^iMed in clair.i 

1 substantially es hei-einbefore descrrbed v;iti: r€f^=^renc 
tc tl'^e sccon3_:;&n:*in£ drj?\vi;i^?. 
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